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TITLE OF THE INVENTION 

[0001] LOCKING DEVICE FOR CABLE ASSEMBLY 
CROSS-REFERENCE TO RELATED APPLICATIONS 

[0002] This application claims the benefit of U.S. Provisional Patent Application No. 
60/438,730 filed 01/08/2003, the disclosure of which is expressly incorporated herein in its 
entirety by reference. 

STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH 
[0003] Not Applicable 

REFERENCE TO MICROFICHE APPENDIX 
[0004] Not Applicable 

FIELD OF THE INVENTION 

[0005] The present invention generally relates to a motion-transmitting remote control cable 
assembly and, more particularly, to means for adjusting the length of such a cable assembly. 

BACKGROUND OF THE INVENTION 

[0006] Motion-transmitting remote control cable assemblies, sometimes referred to as 
"Bowden cables" or "push-pull cables," are used for transmitting both force and travel along a 
curved path in aircraft, automotive, and marine environments. Known cable assemblies can be 
used for transmitting load and motion in both push and pull type applications. In the 
automotive environment, typical applications include but are not limited to parking brakes, 
accelerators, hood releases, brake releases, trunk releases, park lock, tilt wheel controls, fuel 
filler doors, transmission shifter cables, and hydraulic control cables. One specific use of such 
remote control cable assemblies is positioning transmission shift members in automobiles. 



[0007] A motion-transmitting remote control cable assembly for transmitting motion along a 
curved path typically includes a flexible core element (strand) slidably enclosed within a 
flexible outer sheath (conduit) with end fittings attached to both ends of each respective 
member. These fittings attach to and react load from the conduit to its mounting points and 
from the strand to its mounting points. The core element is adapted at one end to be attached to 
a member to be controlled whereas the other end is attached to an actuator for longitudinally 
moving the core element within the outer sheath. The outer sheath is adapted to be secured by 
the fittings to a support structure. 

[0008] These assemblies are often provided with means for adjusting the length of the strand 
or the conduit during installation and a lock to prevent change in length once installed. One 
approach has been to include a sliding lock which has teeth which slide into engagement with 
teeth of a longitudinally adjustable slider. For example, see U.S. patent numbers 5,682,797, 
5,161,428, and 4,418,583. While these prior devices are at least somewhat effective at locking 
the assembly at normal operating conditions, they can fail when excessive loads are applied. 
Accordingly, there is a need in the art for an improved locking device for a motion transmitting 
remote control cable assembly. 

SUMMARY OF THE INVENTION 

[0009] The present invention provides a locking device a motion-transmitting remote-control 
cable assembly which overcomes at least some of the above-noted problems of the related art. 
According to the present invention, a motion transmitting cable assembly includes, in 
combination, a flexible conduit extending along a central axis, a flexible core movable within 
the conduit along the central axis, and an adjuster body secured to the conduit and having a 
plurality of teeth. A slider body is movable along the adjuster body along the central axis. A 
lock body has a plurality of teeth and is operable with the slider body such that the lock body is 
movable between a disengaged position wherein the teeth of the lock body are disengaged from 
the teeth of the adjuster body to allow movement of the slider body relative to the adjuster body 
along the central axis and an engaged position wherein the teeth of the lock body are engaged 
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with the teeth of the adjuster body to prevent movement of the slider body relative to the 
adjuster body along the central axis. The lock body includes a first section, a second section 
forming the plurality of teeth of the lock body, and a third section located between the first 
section and the second section and forming opposed lateral slots such that the lock body is 
generally I-shaped. 

[0010] According to another aspect of the present invention, a motion transmitting cable 
assembly includes, in combination, a flexible conduit extending along a central axis, a flexible 
core movable within the conduit along the central axis, and an adjuster body secured to the 
conduit and having a plurality of teeth. A slider body is movable along the adjuster body along 
the central axis. A lock body has a plurality of teeth and is operable with the slider body such 
that the lock body is movable between a disengaged position wherein the teeth of the lock body 
are disengaged from the teeth of the adjuster body to allow movement of the slider body 
relative to the adjuster body along the central axis and an engaged position wherein the teeth of 
the lock body are engaged with the teeth of the adjuster body to prevent movement of the slider 
body relative to the adjuster body along the central axis. The lock body has opposed lateral 
slots formed therein. A fixed mounting bracket has an opening receiving the slider body 
therein and a slot extending from the opening to an edge of the mounting bracket with edges of 
the slot of the mounting bracket located in the slots of the lock body to interlock the lock body 
and the mounting bracket. 

[001 1 ] According to yet another aspect of the present invention, a motion transmitting cable 
assembly includes, in combination, a flexible conduit extending along a central axis, a flexible 
core movable within the conduit along the central axis, and an adjuster body secured to the 
conduit and having a plurality of teeth. A slider body is movable along the adjuster body along 
the central axis. A lock body has a plurality of teeth and is operable with the slider body such 
that the lock body is movable between a disengaged position wherein the teeth of the lock body 
are disengaged from the teeth of the adjuster body to allow movement of the slider body 
relative to the adjuster body along the central axis and an engaged position wherein the teeth of 
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the lock body are engaged with the teeth of the adjuster body to prevent movement of the slider 
body relative to the adjuster body along the central axis. A fixed mounting bracket has an 
opening receiving the slider body therein. The lock body has a first section located at one side 
of the mounting bracket and interlocking with the slider body and a second section located on 
the other side of the mounting bracket and forming the plurality of teeth of the lock body. 

[0012] According to yet another aspect of the present invention, a motion transmitting cable 
assembly includes, in combination, a flexible conduit extending along a central axis, a flexible 
core movable within the conduit along the central axis, and an adjuster body secured to the 
conduit and having a plurality of teeth. A slider body is movable along the adjuster body along 
the central axis. A lock body has a plurality of teeth and is operable with the slider body such 
that the lock body is movable between a disengaged position wherein the teeth of the lock body 
are disengaged from the teeth of the adjuster body to allow movement of the slider body 
relative to the adjuster body along the central axis and an engaged position wherein the teeth of 
the lock body are engaged with the teeth of the adjuster body to prevent movement of the slider 
body relative to the adjuster body along the central axis. A fixed mounting bracket has an 
opening receiving the slider body therein. The lock body has a snap lock which is located at an 
end of the lock body opposed to the mounting bracket and engagable with the slider body to 
releasably lock the lock body in the locking position. 

[0013] According to yet another aspect of the present invention, a motion transmitting cable 
assembly includes, in combination, a flexible conduit extending along a central axis, a flexible 
core movable within the conduit along the central axis, and an adjuster body secured to the 
conduit and having a plurality of teeth. A slider body is movable along the adjuster body along 
the central axis. A lock body has a plurality of teeth and is operable with the slider body such 
that the lock body is movable between a disengaged position wherein the teeth of the lock body 
are disengaged from the teeth of the adjuster body to allow movement of the slider body 
relative to the adjuster body along the central axis and an engaged position wherein the teeth of 
the lock body are engaged with the teeth of the adjuster body to prevent movement of the slider 
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body relative to the adjuster body along the central axis. A fixed mounting bracket has an 
opening receiving the slider body therein. The mounting bracket has an aperture spaced from 
the opening and the slider body has a snap-lock engageable with the aperture to releasably lock 
the slider body to the mounting bracket. 

[0014] According to yet another aspect of the present invention, a motion transmitting cable 
assembly includes, in combination, a flexible conduit extending along a central axis, a flexible 
core movable within the conduit along the central axis, and an adjuster body secured to the 
conduit and having a plurality of teeth. A slider body is movable along the adjuster body along 
the central axis. A lock body has a plurality of teeth and is operable with the slider body such 
that the lock body is movable between a disengaged position wherein the teeth of the lock body 
are disengaged from the teeth of the adjuster body to allow movement of the slider body 
relative to the adjuster body along the central axis and an engaged position wherein the teeth of 
the lock body are engaged with the teeth of the adjuster body to prevent movement of the slider 
body relative to the adjuster body along the central axis. The lock body has opposed lateral 
slots formed therein. A fixed mounting bracket has an opening receiving the slider body 
therein and a slot extending from the opening to an edge of the mounting bracket with edges of 
the slot of the mounting bracket located in the slots of the lock body to interlock the lock body 
and the mounting bracket. The lock body has a first section located at one side of the mounting 
bracket and interlocking with the slider body and a second section located on the other side of 
the mounting bracket and forming the plurality of teeth of the lock body. The opposed lateral 
slots are located between the first section and the second section. The interlock between the 
first section of the lock body and the slider body includes a plurality of tabs of the first section 
of the lock body extending into a plurality of pockets formed in the slider body. The lock body 
has a snap lock located at an end of the lock body opposed to the mounting bracket and 
engagable with the slider body to releasably lock the lock body in the locking position. 

[0015] From the foregoing disclosure and the following more detailed description of various 
preferred embodiments it will be apparent to those skilled in the art that the present invention 
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provides a significant advance in the technology of motion-transmitting remote-control cable 
assemblies. Particularly significant high load bearing, easily assembled and disassembled, low 
cost assembly. Additional features and advantages of various preferred embodiments will be 
better understood in view of the detailed description provided below. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] These and further features of the present invention will be apparent with reference to 
the following description and drawings, wherein: 

FIG. 1 is a perspective view of a cable assembly according a preferred embodiment of 
the present invention; 

FIG. 2 is an enlarged perspective view of a portion of the cable assembly of FIG 1 with 
portions of a slider removed for clarity; 

FIG. 3 is a top plan view of a slider of the cable assembly of FIGS 1 and 2; 

FIG. 4 is a right side elevational view of the slider of FIG. 3; 

FIG. 5 is a rear end elevational view of the slider of FIGS 3 and 4. 

FIG. 6 is a cross-sectional view of the slider of FIGS 3 to 5 taken along line 6-6 of FIG. 

4; 

FIG. 7 is a cross-sectional view of the slider of FIGS 3 to 6 taken along line 7-7 of FIG. 

4; 

FIG. 8 is a perspective view of a lock body of the cable assembly of FIGS. 1 and 2; 
FIG. 9 is another perspective view of the lock body of FIG. 8; 
FIG. 10 is another perspective view of the lock body of FIGS. 8 and 9; 
FIG. 1 1 is a perspective view, in cross-section, of the of the lock body of FIGS. 8 to 10; 
FIG. 12 is a perspective view of a mounting bracket for use with the cable assembly of 
FIGS. 1 and 2; 

FIG. 13 is a perspective view of the cable assembly of FIGS. 1 and 2 secured to the 
mounting bracket of FIG. 12, with various components removed for clarity; 

FIG. 14 is a left-rear perspective view of a portion of the cable assembly of FIG. 13 
showing a rear locking tab, with various components removed for clarity; 
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FIG. 15 a perspective view, similar to FIG. 13, showing the lock body in a shipping 
position; 

FIG. 16 is a perspective view showing a second embodiment of the cable assembly 
according to the present invention; 

FIG. 17 a perspective view, similar to FIG. 12, showing a second embodiment of the 
mounting bracket for use with the cable assembly of FIG. 16; and 

FIG. 18 is a perspective view, similar to FIG. 13, showing the cable assembly of FIG. 
16 secured to the mounting bracket of FIG. 17 , with various components removed for clarity. 

[0017] It should be understood that the appended drawings are not necessarily to scale, 
presenting a somewhat simplified representation of various preferred features illustrative of the 
basic principles of the invention. The specific design features of the remote-control cable 
assembly as disclosed herein, including, for example, specific dimensions, orientations, and 
shapes of the lock element, slider element, and mounting bracket will be determined in part by 
the particular intended application and use environment. Certain features of the illustrated 
embodiments have been enlarged or distorted relative to others to facilitate visualization and 
clear understanding. In particular, thin features may be thickened, for example, for clarity or 
illustration. All references to direction and position, unless otherwise indicated, refer to the 
orientation of the remote control cable assemblies illustrated in the drawings. In general, up or 
upward refers to an upward direction generally in the plane of the paper in FIG. 1 and down or 
downward refers to a downward direction generally in the plane of the paper in FIG. 1. Also 
in general, fore or forward refers to a direction toward the left generally in the plane of the 
paper in FIG. 1 and aft or rearward refers to a direction toward the right generally in the plane 
of the paper in FIG. 1 . 

DETAILED DESCRIPTION OF CERTAIN PREFERRED EMBODIMENTS 
[0018] It will be apparent to those skilled in the art, that is, to those who have knowledge or 
experience in this area of technology, that many uses and design variations are possible for the 
improved motion-transmitting remote control cable assemblies disclosed herein. The following 
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detailed discussion of various alternative and preferred embodiments will illustrate the general 
principles of the invention with reference to a remote control cable assembly for use with a 
motor vehicle transmission system. Other embodiments suitable for other applications will be 
apparent to those skilled in the art given the benefit of this disclosure. 

[0019] The term "snap-fit" or "snap-lock" is used herein and in the claims to mean a 
connection between at least two components wherein at least one of the components has a 
protrusion and/or abutment which engages the other component to form an interlock or 
interference which retains the components together when they are connected and at least one of 
the components has a resiliently deformable or deflectable portion such that the deflectable 
portion deflects to remove the interference as the parts are brought together and resiliently 
snaps back to reform the interference when the components are together. The term "unitary" 
member is used herein and in the claims to mean a member made of a single continuous 
material, such as, for example a molded component. The term "integral" members is used 
herein and in the claims to mean members that are secured together such as, for example, two 
members connected by overmolding. 

[0020] Referring now to the drawings, FIGS. 1 and 2 shows a remote control cable assembly 
10 for a transmission shift assembly of a motor vehicle, such as an automobile, according to a 
preferred embodiment of the present invention. While the illustrated embodiments of the 
present invention are particularly adapted for use with an automobile, it is noted that the present 
invention can be utilized with any motor vehicle having a control cable including trucks, buses, 
vans, recreational vehicles, earth moving equipment and the like, off road vehicles such as dune 
buggies and the like, air borne vehicles, and water borne vehicles. While the illustrated 
embodiments of the present invention are particularly adapted for use with a transmission shift 
assembly, it is also noted that the present invention can be utilized with other motor vehicle 
systems such as, for example, the parking brake, accelerator, hood release, brake release, trunk 
release, park lock, tilt wheel control, fuel filler door, and hydraulic control cables. While the 
illustrated embodiments of the present invention are particularly adapted for the transmission 
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end of the cable in the transmission shift assembly, it is further noted that features of the 
present invention can be utilized at the shifter end of the cable in the transmission shift 
assembly. 

[0021] As shown in FIG. 1, the illustrated remote control cable assembly 10 includes flexible 
cable 12 having a flexible outer sheath or conduit 14 and a flexible inner core or strand 16 
longitudinally slidable within the conduit 14. One end of the conduit 14 is secured to a locking 
device or adjustment assembly 1 8 which is secured to a fixed-position mounting bracket 20 
(FIG. 13) and permits adjustment of the length of the cable assembly 10 during assembly to the 
motor vehicle as described in more detail hereinafter. The conduit 14 is rigidly secured to a 
tubular-shaped end fitting or adjuster body 22. A swivel tube member 24 is preferably 
connected to the forward end of the adjuster body 22 by a swivel joint to allow for swiveling 
movement of the tube member 24 relative to adjuster body 22 and the conduit 14 secured 
thereto. One end of the strand 16 extends longitudinally through the conduit 14 and the 
adjuster body 22 and is rigidly connected to a rod member 26 which is slidably received within 
the swivel tube member 24 for sliding longitudinal movement therein. The illustrated swivel 
tube member 24 is provided with a wiper seal 28 to minimize the entry of contaminants into the 
swivel tube member 24. A rod-end 30 is rigidly secured to the end of the rod member 26 for 
connection to a control member 32 such as the illustrated pin of a motor vehicle transmission. 

[0022] The other end of the conduit 14 and the strand 1 6 are operatively connected to an 
actuator such as a shifter mechanism so that longitudinal movement of the strand 16 moves the 
rod member 26. The rod member 26 longitudinally moves within the tube member 24 to define 
a line of force as the rod member 26 is actuated to axially move into and out of the tube 
member 24. Thus longitudinal movement of the strand 16 and the rod member 26 actuates the 
control member 32. The flexible conduit and strand 14, 16 allow the cable assembly 10 to be 
routed along a desired path, which is typically not linear. The swivel tube member 24 allows 
the orientation of the rod member 26 relative to the adjuster body 22 to be adjusted to account 
for any misalignment of the control member 32 and the mounting bracket 20 due to 
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manufacturing tolerances and the like. The adjustment assembly 18 allows the effective length 
of the cable assembly 10 to be adjusted to account for any variances in length between the 
control member 32 and the mounting bracket 20 due to manufacturing tolerances and the like. 

[0023] As best shown in FIGS. 1 and 2, the adjustment assembly or locking device 18 
includes the adjuster body or end fitting 22, a slider or slider body 34 which is longitudinally 
adjustable along the adjuster body 22, a spring member 36 which resiliently biases the slider 34 
toward the forward end of the adjuster body 22, and a lock element or lock body 38 which is 
selectively moved between a shipping or installing position (FIG. 15) which permits 
longitudinal movement of the slider 34 along the adjuster body 22 and a locking or operating 
position (FIG. 13) which secures the slider 34 at a fixed position along the adjuster body 22. 

[0024] The adjuster body 22 is generally tubular shaped having a generally cylindrical shaped 
outer surface 40 and a longitudinally extending central passage. The adjuster body 22 is 
preferably of unitary construction and molded of a plastic material It is noted that the adjuster 
body 22 can alternatively be of integral construction and/or formed at least partially of other 
suitable materials. A pair longitudinally extending keys or flanges 42 are provided at the top 
and bottom of the outer surface 40 which cooperate with key-ways or slots 44 of the slider 34 
to orient the slider 34 relative to the adjuster body 22 and permit longitudinal movement of the 
slider 34 along the outer surface 40 of the adjuster body 22. The outer surface 40 is also 
provided with has a series of longitudinally spaced-apart serrations or teeth 46 on opposed sides 
which are sized and shaped to cooperate with the lock body 38 as described in more detail 
hereinafter. The illustrated forward end is provided with a pair of opposed radially extending 
tabs 48 which form rearward facing abutment surfaces sized and shaped for engagement by the 
slider 34 to limit forward movement of the slider 34 along the adjuster body 22. The illustrated 
rear end of the adjuster body 22 is provided with a flange 49 forming a forward facing 
abutment or shoulder sized and shaped for engagement by the spring member 36. 
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[0025] As best shown in FIGS. 3 to 7, the slider 34 has a first or forward portion 50, a second 
or rearward portion 52, and a third or intermediate portion 54 located between first and second 
portions 50, 52. The slider 34 is preferably of unitary construction and molded of a plastic 
material. It is noted that the slider 34 can alternatively be of integral construction and/or 
formed at least partially of other suitable materials. The slider 34 is preferably of unitary 
construction and molded of a plastic material. It is noted that the slider 34 can alternatively be 
of integral construction and/or formed at least partially of other suitable materials. Slider 34 
has a through-passage 56 extending axially along the central longitudinal axis 58. The passage 
56 is sized an shaped to closely receive the outer surface 40 of the adjuster body 22 therein. 
The longitudinally extending key-ways or slots 44 are provided at the top and bottom of the 
passage 56. 

[0026] The forward portion 50 has an interlock area 60 which includes a plurality of 
circumferentially-spaced bores or pockets 62, 64, 66 formed in the outer radial surface. The 
illustrated slider 34 has a first or main pocket 62 formed at the top a pair of side pockets 62, 64 
adjacent thereto on lateral sides of the main pocket 62. The main pocket 62 has a collar portion 
or wall 68 that extends radially from the outer surface of the forward portion to outwardly 
encircle the main pocket 62. The interlock area 60 is sized and shaped to cooperate with the 
lock body 38 as described in more detail hereinafter. A cylindrically shaped outer surface 70 is 
provided at the rear of the forward portion 50 adjacent the intermediate portion 54. The 
illustrated outer surface 70 is interrupted at the top by the collar portion 68 of the main pocket 
62. The outer surface 70 is sized and shaped for receiving the mounting bracket 20 as 
described in more detail hereinafter. The forward portion 50 is also provided with a snap ring 
or snap-lock 72. The snap ring 72 is of circumferentially split construction forming a pair of 
axially extending wings 74 that are cantileveredlly attached at a forward end and the opposite 
free rear end is facing the intermediate portion 54. Under the wings 74 are gaps that permit the 
wings 74 to be resiliently flexed radially inwardly. The wings 74 angle radially outward in a 
rearward direction and the free rear ends of the wings 74 form rearward facing abutments. 
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[0027] The intermediate portion 54 has spaced apart forward and rearward walls 76, 78 and a 
circumferential necked down portion located therebetween. The forward wall 76 is contiguous 
with the outer surface 70 of the forward portion 50 o form a forward facing abutment for 
engaging the mounting bracket 20. Between the walls 76, 78, a pair of laterally spaced apart 
and vertically extending guide ways or passages 80 are formed for receiving the lock body 38. 
The illustrated passages 80 have a forward portion 82 having a first or upper pair of opposed 
abutments 84 formed generally mid way along the passage 80 and a second or lower pair of 
opposed abutments 86 formed at the bottom of the passages 80. The illustrated lower 
abutments 86 are form at outer lateral sides of the passages 80. The illustrated passages 80 
have a rear portion 88 which have guide slots 90 extending laterally outward for the entire 
vertical height of the passages 80. The abutments and guide slots 84, 86, 90 are sized and 
shaped to cooperate with the lock body 38 as described in more detail hereinafter. 

[0028] The illustrated rearward portion 52 is formed by a circular shaped end wall or flange 
92 rearwardly extending from the rear wall of the intermediate portion. The radially inner side 
surface of the flange 92 forms an arcuate inwardly facing abutment sized and shaped to 
cooperate with the lock body 38 as described in more detail hereinafter. 

[0029] The illustrated spring member 36 is a compression helical-coil spring encircling the 
adjuster body 22 and acting between the rearward wall 78 of the slider 34 and the flange 49 at 
the rear end of the adjuster body 22. In a shipping condition, the spring member 36 resiliency 
biases the slider 34 forward against the rearward facing abutment of the tabs 48 at the front of 
the adjuster member 22. It is noted that the spring member 36 can be other suitable types of 
springs within the scope of the present invention. 

[0030] As best shown in FIGS. 8 to 1 1, the illustrated lock body 38 has a front section 94, an 
intermediate section 96, a finger section 98, and a rear section 100. The lock body 38 is 
preferably of unitary construction and molded of a plastic material. It is noted that the lock 
body 38 can alternatively be of integral construction and/or formed at least partially of other 
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suitable materials. The front section 94 forwardly extends from intermediate section 96 in an 
axial direction and has a plurality of inwardly extending interlock tabs 102, 104, 106 in a radial 
direction. The tabs 102, 104, 106 are sized and shaped to cooperate with the pockets 62, 64, 66 
in the interlock area 60 of the slider 34. The illustrated lock body 38 has a central tab 102 sized 
to closely fit within the central pocket 62 and a pair of opposed side tabs 104, 106 on adjacent 
sides of the central tab 102 sized to closely fit within the second and third pockets 64, 66. The 
illustrated side tabs 104, 106 have arcuate inner surfaces shaped to closely conform to the 
cylindrically-shaped outer surface of the adjuster body 22. It is noted that the location of tabs 
102, 104, 106 and pockets 62, 64, 66 could be reversed if desired, that is, the tabs 102, 104, 106 
could be located on the adjuster body 22 if the pockets 62, 64, 66 are located on the lock body 
38. 

[0031] The intermediate section 96 forms a bridge or wall 108 between the front and finger 
sections 94, 98. The intermediate section 96 also forms a pair of opposed slots 1 10 on lateral 
sides of the intermediate section 96 which are sized and shaped to cooperate with the mounting 
bracket 20. A radially inner width between the slots 1 10 is formed by the central tab 102 which 
extends rearwardly to form the bottom of the slots 1 10. A radially intermediate width between 
the slots 1 10 is sized to closely receive the mounting bracket 20 as described in more detail 
hereinafter. A radially outer width between the slots has a taper or ramp 112 such that the 
width between the slots 110 increases in an radially outward direction. 

[0032] The finger section 98 has a body portion 1 14 which includes an arcuate surface 116 
sized and shaped to cooperate with the outer surface of the adjuster body 2. The arcuate surface 
1 16 is also provided with has a series of longitudinally spaced-apart serrations or teeth 1 18 on 
opposed sides which are sized and shaped to cooperate with the teeth 46 of the adjuster body 
22. Cantilevered from opposed lateral sides of the arcuate surface 1 16 at a forward end of the 
finger section 98 are a pair of downwardly extending and laterally spaced apart fingers 120. 
The fingers 120 are sized and shaped to cooperate with the forward portion 82 of the passages 
80 of the slide 34. Each of the fingers 120 has an outwardly facing barb 122 at it's free end 
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forming an upwardly facing abutment. The barbs 122 are sized and shaped to cooperate with 
the abutments 84, 86 in the slider passages 80 as described in more detail hereinafter. 
Cantilevered from opposed lateral sides of the arcuate surface 1 16 at a rearward end of the 
finger section 98 are a pair of downwardly extending and laterally spaced apart support 
members 124. The fingers 120 are located adjacent intermediate section 96 and spaced axially 
apart from the support members 124 which are adjacent the rear section 100. The support 
members 124 are sized and shaped to cooperate with the rear portion 88 of the slider passages 
80. The support members 124 each have an outwardly extending flange or guide 126 sized and 
shaped to cooperate with the guide slots 90 of the slider passages 80. 

[0033] The rear section 100 rearwardly extends in an axial direction from the finger section 
98 and forms a rear snap tab or snap lock 128. The rear snap tab 128 has a first wall 130 
cantilevered and rearwardly extending from the top of the finger section 98 and a second or rear 
wall 132 downwardly cantilevered and radially extending from the rear free end of the first 
wall 130. A hook portion 134 extends from the free lower end of the second wall 132 and 
extends back forward toward finger section 98. The hook portion 134 forms an upwardly 
facing abutment for cooperating with the slider 34 as described in more detail hereinafter. The 
illustrated abutment is arcuate and sized and shaped to cooperate with the flange 92 of the 
slider rearward portion 52. 

[0034] The arcuate surface 1 16 is formed on the inside surface of finger section 98, bridges 
axially from fingers 120 to the support members 124 and radially separates each of the fingers 
120 and the support members 124. The series of serrations or teeth 1 18 are formed on the 
inside surface of arcuate surface 116, that cooperate with the teeth or serrations 46 on the outer 
surface of the adjuster body 22 as will be discussed hereinafter. 

[0035] As best shown in FIG. 12, the mounting bracket or wall 20 has a circular opening 136 
sized and shaped to encircle the slider 34. The opening 136 is smaller radially then the 
outermost radial portion of the slider wings 74 and larger than the necked down portion of the 



14 



slider intermediate portion 54 and the conduit 14. The mounting bracket 20 forms a part of a 
support structure to support the cable assembly 10 at a desired location. The mounting bracket 
20 may be an arm of support a structure and may also be part of a bulkhead or panel through 
which the cable assembly extends. A radially extending slot 138 extends from the inner surface 
of the opening 136 to the outer surface of the mounting bracket 20. 

[0036] As best shown in FIGS 13 and 14, when it is desired to attach the cable assembly 10 
to the mounting bracket 20, the slider 34 is rotated to radially to align the collar portion 68 of 
the slider 34 with the slot 138 of the mounting bracket 20 and the forward portion 50 of the 
slider 34 is inserted axially into the opening 136 of the mounting bracket 20 As this occurs, the 
slider wings 74 are resiliently compressed inward and with further axial movement through the 
opening 136 of the mounting bracket 20, the mounting bracket 20 engages the slider forward 
wall 76 and becomes disposed in the necked down portion of the intermediate portion 54 with 
the collar portion 68 partially located in the slot 138 of the mounting bracket opening 136. 
Once the mounting bracket 20 is rearward of the slider wings 74, the wings 74 resiliently move 
radially outward to capture the mounting bracket 20 between the abutment formed by the free 
end of the wings 74 and the forward wall 76 of the intermediate portion 54. 

[0037] Once the slider 34 is secured to the mounting bracket 20, any needed axial location 
adjustment is made in the cable assembly 10 and the lock body 38 is downwardly inserted into 
slider passages 80 to the locked position so that the teeth or serrations 46 on the outer surface of 
adjuster body 22 engage the teeth or serrations 1 18 on the lock body 38. When the teeth or 
serrations 46, 1 18 engage each other, they form an interlock which limits and preferably 
prevents relative axial movement between the slider 34, the lock body 38 and the adjuster body 
22. When the teeth or serrations 46, 1 18 are fully engaged, the barbs 122 of the fingers 120 
extend beyond the lower abutments 86 of slider 34, the abutments of the barbs 122 engage the 
lower abutments 86 in the forward portion 82 of the slider passages 80 to form a radial 
interlock which secures the lock body 38 to the slider 34. The support members 124 are 
located within the rear portion 88 of the slider passages 80 with the guides 126 in the 



15 



guideways 90 to form an axial interlock which limits relative axial movement between the lock 
body 38 and the slider 34. 

[0038] With the lock body 38 in the locking position, the mounting bracket 20 extends into 
the slots 110 of the lock body intermediate section 96 to form an axial interlock which prevents 
relative axial movement between the lock body 38 and the mounting bracket 20 and an anti- 
rotation lock which prevents relative rotation between the lock body 38 and the mounting 
bracket 20. The lock body 38 extends through the slot 138 of the mounting plate 20 and forms 
abutments on each side of the mounting bracket to form an I-beam configuration. By 
sandwiching the mounting bracket 20 between the front section 94 and the finger section 98, 
the adjustment assembly 18 is not extracted from the mounting bracket 20 if excessive loads 
fail the mounting wings 74 of the slider 34. The mounting bracket 20 engages the ramp or 
wedge- 1 12 of intermediate section 96 within the slots 1 10 to eliminate lateral free play between 
the mounting bracket 20 and the lock body 38. The ramp feature in the slots 110 provides 
tolerance take-up and anti-rattle functions. The adjustment assembly 18 is tightly held by the 
slot interfaces and the ramps. This tight fit also helps in reducing cable lash. 

[0039] With the lock body 38 in the locked position, the interlock tabs 102, 104, 106 of the 
lock body front section 94 are located within the pockets 62, 64, 66 of the slider forward 
portion 50 to form an axial and rotational interlock which limits both relative axial and 
rotational movement between the slider 34 and the lock body 38. The interlock between the 
slider 34 and the lock body 38 assists in carrying excessive load. 

[0040] As the lock body 38 is moved to the locking position, the rear snap-lock 128 is 
rearwardly deflected by the flange 92 of the slider rearward portion 52 and resiliently snaps 
back forward once below the flange 92 so that the abutment engages the flange 92. The snap 
lock hook portion 134 engages the abutment formed by the flange 92 to form a radial interlock 
which limits relative radial movement between the lock body 38 and the slider 34 to secure the 
lock body 38 in the locking position. The rear snap tab 128 is a secondary lock to carry 
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excessive load. The rear snap-lock 128 clamps the lock body 38 to the adjuster body 22 in the 
locking position, thus giving the engagement teeth 46, 1 18 stronger holding capability. This 
lets the adjustment assembly 18 perform better at higher loads and reduced system lash due to 
of higher loads. In prior art designs, the locking teeth have a tendency to push the lock body 38 
up in the rear and out o engagement because of axial loading against the angles of the teeth. By 
providing a snap-lock 128 at the rear of the lock body 38 the lock body 38 is kept in place to 
reduces system lash. 

[0041] The lock body 38 also assists the whole adjustment assembly 18 function at excessive 
loads. The whole adjustment assembly 18 can be removed. By creating the interlock design, if 
the slider wings 74 that hold the assembly to the mounting bracket 20 fail, the lock body 38 
continues to hold the assembly in place at the mounting bracket 20. The lock body 38 is also 
designed to interface with the slider 34 in a more robust manner by increasing the amount of 
contact area for better load distribution. This ensures that the adjustment assembly 18 
maintains its position during excessive loads. 

[0042] As best shown in FIG. 15, The lock body 38 is preferably shipped in the shipping or 
installing position wherein the lock body 38 is only partially inserted into the slider 34. In this 
position, the lock body 38 creates no interlocks so that the slider 34 is free to move relative to 
the adjuster body 22 as the slider 34 is inserted into the opening 136 of the mounting bracket 
20. The lock body 38 is held in the shipping position by the finger barbs 122 located in the 
upper abutments 84 of the slider passage 80. From the shipping position, the locking body 38 
is easily moved downward to the locking position when desired. 

[0043] FIGS. 16 to 18 show a second embodiment of the cable assembly 10 according to the 
present invention wherein like references numbers are used for like structure. The second 
embodiment is substantially the same as the first embodiment except that a lower snap-lock 140 
is provided between the slider 34 and the mounting bracket 20. If additional robustness is 
desired to prevent the adjustment assembly 18 from unlocking, a lock tab 142 is provided at the 
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forward end of the slider 34 and at the bottom of the slider 34 opposite the pockets 62, 64, 66 
located at the upper side. The lock tab 142 extends radially from the forward wall 76 of the 
finger section 98 and extends axially toward the front end of front section 94. The lock tab 104 
has a barb 144 at its free end forming a rearward facing abutment. The mounting bracket 20 
has an aperture 146 located below the opening 136 to receive the lock tab 104 therein. The 
aperture 146 is sized, shaped, and located to cooperate with and engage the barb 144 to create 
an axial interlock and lock the slider 34 to the mounting bracket 20. The abutment of the lock 
tab 142 engages the forward side of the mounting bracket 20 to prevent rearward movement of 
the slider 34 relative to the mounting bracket 20. The barb 144 reduces the possibility of 
separation due to a bending force between slider 34 and the mounting bracket 20 and added 
robustness to the assembly 10. During installation, a camming surface of the lock tab 142 
engages the mounting bracket 20 to deflect the lock tab 142 so that it passes through the 
aperture 146. Once through the aperture 146, the lock tab 142 resiliency snaps back to form 
the interlock between the slider 34 and the mounting bracket 20. 

[0044] From the foregoing disclosure and detailed description of certain preferred 
embodiments, it will be apparent that various modifications, additions and other alternative 
embodiments are possible without departing from the true scope and spirit of the present 
invention. For example, it will be apparent to those skilled in the art, given the benefit of the 
present disclosure, that the slider 34 and lock body 38 can each have many different 
configurations and can be formed of many different materials. The embodiments discussed 
were chosen and described to provide the best illustration of the principles of the present 
invention and its practical application to thereby enable one of ordinary skill in the art to utilize 
the invention in various embodiments and with various modifications as are suited to the 
particular use contemplated. All such modifications and variations are within the scope of the 
present invention as determined by the appended claims when interpreted in accordance with 
the benefit to which they are fairly, legally, and equitably entitled. 
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